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The present invention relates to the chemical
brightening of aluminum surfaces. More par-
ticularly, it relates to a method of chemically
treating aluminum surfaces for the purpose of
increasing their specularity.

The term “aluminum” as used herein includes
pure aluminum, aluminum of commercial purity,
and various commercially available aluminum
alloys containing, for example, small amounts of
manganese, magnesium, copper, etc.

Various methods have been known heretofore
for brightening metal surfaces including the sur-
faces of aluminum articles for the purpose of im-
proving their decorative appearance or imparting
thereto a high degree of reflectivity for use as
light reflectors, etc. Until quite recently the only
commercially successful method of brightening
aluminum articles was by anodic treatment
thereof in a suitable electrolyte such as a solu-
tion of sulfuric acid. However, as such electro-
Iytic methods are quite expensive in requiring
considerable elecfric equipment, numerous at-
tempts have been made to brighten aluminum
surfaces by purely chemical means. Of these at-
tempts the most successful known to applicant
prior to his invention included the immersion of
the aluminum article in relatively concentrated

solutions of certain acids or mixtures of acids in--

cluding nitrie, phosphoric and acetic acids.

‘The present invention is based on the discovery
that by immersing aluminum articles in certain
hot alkali solutions containing nitrate or nitrite
ions, brightened surfaces can be obtained which
are comparable to those produced by any of the
processes known heretofore, the method having
the particular advantage of greater economy due
both to the lower cost and the lower concentra-
tions of chemicals employed. The solutions em-
ployed in the practice of the present invention
essentially contaein an alkali hydroxide and a
soluble nitrate or nitrite. While some improve-
ment in the brightness or reflectivity of alu-
minum surfaces can be obtained employing some-
what more concentrated solutions, it has been
found that to obtain the maximum specularity,
the chemical treating bath should contain from
1 fo 6 o0z. of an alkali metal hydroxide such as
sodium or potassium hydroxide and from 2 to 6
oz. of an alkali, i. e., sodium, potassium or am-
monium, nitrate or nitrite per gallon of water.
A preferred bath is one containing from 1.75 to 3
oz. of sodium hydroxide or equivalent amount of
potassium hydroxide and 3 to 3.75 oz. alkali ni-
trate or nitrite per gallon of water. As the alkali
content of the bath there can he employed either
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commercial sodium hydroxide or potassium hy-
droxide or any of a number of the commercially
available alkaline cleaners consisting essentially
of an alkali hydroxide such as sodium hydroxide
and small amounts of phosphates, silicates and
the like.

Both the composition and the temperature of
the bath are important to obtain maximum
brightening action. PFor best results the temper-
ature of the bath should be from 140° to 170° F.
and at such temperatures an immersion time of
from 2 to 4 minutes is usually sufficient to obtain
the desired degree of brightness.

As removed from the slkaline bath, the alu-
minum articles are coated with the dark deposit
characterizing aluminum articles which have
been immersed in an alkaline solution. This dark
deposit can be easily removed, for example, by
immersion of the treated article in a nitric acid
solution containing from 15 to 35% nitric acid,
or in a solution of 15 to 25% nitric acid with %
to %% hydrofiuoric acid or by immersion in the
usual sulfuric acid anodizing solutions employed
for the purpose of anodizing gluminum surfaces
to provide thereon g thin protective film of oxide.
In general, it is preferable that all surface im-
purities be removed prior to anodization to assure
the production of uniform brightness and protec-
tive aluminum oxide film. Even after anodiza-
tion, the surfaces obtained in accordance with
the present invention exhibit a total reflectivity
for white light of from 72 to 78 %, this value being
somewhat higher for unanodized surfaces.

It is known that immersion of aluminum sur-
faces in hot solutions of sodium hydroxide fol- .
lowed by treatment with a suitable acid solu-
tion to remove the dark deposit will produce a
uniform etching of the surface with the produc-
tion of what has been described as a bright,
etched surface. The process of the present in-
vention differs from such efching processes in
that a nitrate or nitrite forms an essential com-
ponent of the treating bath with the result that

. there is obtained a brilliant, smooth, highly re-

flective and substantially unetched surface. For
example, it has been found that when the bath
consists only of the alkali hydroxide with no
addition of nitrate or nitrite, considerable etch-
ing is noted and a finish is produced with some
degree of brightness but which is not always
uniform. However, with the addition to the
bath of sodium nitrate or sodium nitrite of the
correct conceniration, & surface of high degree
of brightness measured in light reflectance is
uniformly obtained. It is believed that the



2,871,717

brightened product obtained in accordance with
the present invention results from a cleaning
and a mild etching action by the alkali hydroxide
content of the bath forming sodium aluminate,
combined with the reaction of the nitrate or
nitrite with the aluminum surface to keep the
surface from oxidizing and overetching. Pre-
sumsbly, the nitrates or nitrites are reduced to
ammonia while hydrogen is liberated due to the
action of the caustic alkali on the aluminum
with the production of sodium aluminate. The
formation of alkali aluminate in the reaction
tends to buffer the solution and reduces the
tendency to overetch. The evolution of these
reducing gases employing an optimum balance
of the alkali hydroxide and nitrate or nitrite
causes the maximum or optimum gassing of the
surface to prevent overetching or overoxidation
of the surface and, hence, the maximum bright-
ening thereof.

As a specific example of the process of the
present invention, aluminum articles were im-
mersed in a hot solution containing two ounces
sodium hydroxide and two ounces sodium ni-
trate per gallon of solution. The temperature
of the solution ranged from 145 to 165° F. After
an average immersion of about 3 minutes the
articles were removed from the bath and the
dark coating thereon removed by means of a
sulfuric acid anodizing bath. After anodiza-
tion to produce a coating requiring at least 200
volts to break through the oxide coating, the
treated articles were found to have 72 to 78%
reflectivity. 'The surfaces of the articles were
uniformly bright.

What I claim as new and desire to secure by
Letters Patent of the United States is:

1. The method of chemically brightening the
surface of an aluminum article which comprises
immersing said article in a hot solution main-
tained at a temperature from about 140-170° F.
and consisting of water, an alkali metal hy-
droxide of the group consisting of sodium and
potassium hydroxide, and an alkali nitrate, said
solution containing from one to six ounces of the
alkali metal hydroxide and from two to six
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ounces of the alkali nitrate per gallon of solu-
tion.

2. The method of claim 1 in which the alkall
metal hydroxide is potassium hydroxide.

3. The method of claim 1 in which the alkall
metal hydroxide is sodium hydroxide, and the
alkali nitrate is sodium nitrate in the propor-
tions of from one to four ounces sodium hy-
droxide and from two to five ounces sodium ni-
trate per gallon of solution.

4. The method of chemically brightening an
aluminum surface which comprises the immer-
sion thereof in a hot solution consisting of wa-
ter, sodium hydroxide and sodium nitrate, said
solution containing from 1.75 to 3 ounces sodium
hydroxide and from 3 to 3.75 ounces sodium ni-
trate per gallon of solution, said solution being
maintained at a temperature of from 140-170° F.

5. The method of chemically brightening the
surface of an aluminum article which comprises
immersing said article in a hot dilute aqueous
solution maintained at a temperature of from
140-170° F. and consisting essentially of water,
an alkali metal hydroxide of the group consist-
ing of the hydroxides of sodium and potassium,
and a compound selected from the group con-
sisting of the nitrates and nitrites of ammonis,
potassium, and sodium, said solution containing
from one to six ounces of said alkali metal hy-
droxide and from two to six ounces of said com-
pound selected from the group consisting of the
nitrates and nitrites of ammonia, potassium, and
sodium.
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